Topical Administration Is a Promising Inoculating Route versus Intramuscular Inoculation for the Nanoparticle-Carried DNA Vaccine to Prevent Corneal Infections.
To evaluate the comparative effect of topical versus intramuscular administration of nanoparticle-carried DNA vaccine in preventing corneal herpes simplex virus type 1 (HSV-1) infection. Nanoparticle [polyethylenimine (PEI)-Fe3O4]-carried DNA vaccine (PEI-Fe3O4-pRSC-gD-IL-21) or DNA vaccine (pRSC-gD-IL-21) alone were topically versus intramuscularly inoculated into one eye each of mice on days 0, 14 and 28. Three weeks after the final immunization, the specific immune responses and clinical degrees of primary herpes simplex keratitis were evaluated. Topical inoculation of nanoparticle-carried DNA vaccine induced mice to generate similar levels of specific HSV-1-neutralizing antibody, IFN-γ and IL-4 in serum and specific killing (cytotoxicity) and proliferative activities of the splenic lymphocytes, but a significantly higher level of secretory IgA in tears compared to those of intramuscular inoculation. More importantly, the mice inoculated topically showed a significantly decreased herpes simplex keratitis severity than the mice inoculated intramuscularly after HSV-1 challenge on the corneas of the mice. Topical inoculation of nanoparticle-carried DNA vaccine elicits a stronger specific local immune response and more effectively inhibits herpes simplex keratitis as compared to intramuscular inoculation in an HSV-1 ocular challenge mouse model. Thus, topical administration may be a promising inoculating route for the nanoparticle-carried DNA vaccine to prevent corneal infections.